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Abstract. —A field study of the predatory behavior and prey of Atomosia

puella (Wiedemann) is reported. General predatory behavior is discussed

and compared with a related species, Cerotainia alhipilosa Curran. Prey

are analyzed and discussed with regard to prey sizes, proportion of major

taxa in the diet, and the impact of the localized concentration of species

that influence selectivity.

Members of the asilid genus Atomosia are primarily found in the Neo-

tropical Region, although four species are known from the Nearctic and one

from the Oriental (Hull. 1962). Atomosia puella (Wiedemann), the subject

of this paper, occurs in the Nearctic Region along the Atlantic seaboard

from Connecticut to Florida and inland to Ohio and Texas (Bromley, 1946:

Martin and Wilcox, 1965). This asilid is recognized by a small dark robust

body, a converging vertex, a strongly and coursely punctate abdomen, and

genitalia which are concealed in a cuplike 6th tergum (Hull, 1962). It can be

separated from other species of Atomosia by four scutellar bristles, black

tibiae, and black-haired apical tarsal segments (Bromley, 1946). This species

is similar in behavior and appearance to Cerotainia alhipilosa Curran (Scar-

brough, 1978) but can be separated by the convergent vertex (Hull. 1962).

Both genera belong to the tribe Atomosini (Hull. 1962), and the two species

sometimes occur together in the same locality (Scarbrough, 1974). This

study represents the first behavioral report on a species of the genus Ato-

mosia. A second paper will follow covering the diurnal activity rhythm and

courtship behavior of A. puella.

Study Site and Methods

This study was conducted during June and July 1977 and 1978 on a farm

located near Bonita Avenue, about 3.3 km NWof Owens Mills, Baltimore

County. Maryland. Individuals of A. puella were censused 10 times hourly

between 0700 and 1400 h EST under sunlit conditions along a study route
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of about 400 m. The route was sufficiently long so that the area was sampled

only once per hour and allowed the flies sufficient time to resume normal

activities. During each census flies were recorded as feeding on prey or

involved in other behaviors. Prey were collected by capturing the feeding

asilid in a 15 dram snap top plastic vial and releasing it only after the prey

was dropped. Prey were later identified and measured from the front of the

head to the tip of the abdomen for body length. Altogether, 64 predators

were captured, sexed, and measured for length. Observations also were

made on predation on occasions other than during the censuses.

Predaiory Behavior

Atomosia puella foraged under bright skies from shaded or sunlit perches

and at air temperatures above 18'C. The asilid sometimes foraged from

horizontal substrates but usually selected vertical ones, perching in a head-

downwards position with its head elevated at an angle of 30-40' to the

substrate. Most flies (839^, N = 100) perched just above the upper surfaces

of the vegetation covering the ground and oriented their heads toward an

open area and a bright sky. This position apparently enhances the flies'

ability to detect moving objects as they are backlighted against a bright sky

(Dennis and Lavigne, 1975; Scarbrough, 1978).

When perched, A. puella was relatively motionless, showing little or no

response toward passing prey. Occasional wing flutters and abdominal and/

or body elevations were the only movements observed. However, these

movements are not believed to be in response to passing prey since they

also occurred when prey were absent. It is more probable that they are

associated with the predator adjusting its field of vision in search of prey

and/or a technique used for cooling its body when perched on a hot sub-

strate. Head movements and pivoting movements, like those described for

C. ulhipilosa Curran (Scarbrough, 1978), were not observed.

General predatory behaviors (e.g., flight patterns, prey capture and im-

mobilizations, sites of inserting the hypopharynx, and location of feeding

sites) of A. puella are essentially identical to those described for C. ulhi-

pilosa (Scarbrough, 1978). Its behavior differs in that forage flights were

directed at prey at shorter distances (range 8 cm-1.5 m), with most captures

occurring within 75 cm (899f , N = 652 captures) of the perch, and a larger

proportion of flights were successful (299c. N = 2817 flights).

Cerotainiu ulhipilosa manipulated most prey while hovering near a perch

(Scarbrough, 1978). In contrast, A. puellu usually manipulated prey when

perched. It disengaged the prey with the front tarsi and re-inserted the

hypopharynx at a new location. In some instances prey were "spun"" while

they were still impaled on the hypopharynx. The front tarsi were used to

force the prey into a new position. Large hard bodied prey such as Poneru
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sp. (>3.5 mm) were sometimes manipulated while the asilid hovered in front

of its perch. Unless the asilid was disturbed, feeding was completed during

a single perch: and the prey was removed with a front tarsus before or at

the time of another forage flight. Most asilid species use both tarsi to dis-

engage prey.

The length of individual feedings was correlated with body size and weath-

er conditions. The average feeding time of all prey was 4.2 min (N = 312)

but ranged from 1 to 71 min. Aphids and other small prey (1.5-2.5 mm) with

bulbous or linear bodies were fed upon for an average of 1.7 min (range 0.7-

8.5. N = 150) under sunlit skies and air temperatures above 26 C. Larger

prey such as termites (v = 4.81 mm, N = 14) were fed upon for an average

of 38 min under similar conditions. Feeding rates increased markedly during

overcast periods. One female fed on an aphid for 26 min. and another fed

on a reproductive ant (Poncra pennsylvanica Buckley, 5.0 mm) for 71 min.

Table 1 shows types and sizes of prey taken by A. puella. Species of the

orders Diptera, Hymenoptera, and Hemiptera-Homoptera were the most

important prey items, with Diptera dominant and accounting for over 49%
of the diet. Most prey belonged to a limited number of subgroups within these

orders (e.g., Nematocera Diptera, small Apocrita Hymenoptera and the

Hemiptera-Homoptera families Aphididae, Cicadellidae, and Miridae) and

accounted for over 70% of the total diet. Eleven specimens of thrips and

four of Strepsiptera were also included among the prey. Thrips have been

reported as prey of Holopogon wilvoxi Martin (Hespenheide and Rubke,

1977), Nannocyrtopogon neoculatiis Wilcox and Martin (Hespenheide.

1978) and C. albipilosa (Scarbrough, 1978). The latter species has also been

reported to take Strepsiptera.

Prey Selection

The major prey groups reported for A. puella are very similar to those

reported for species of Holopogon (Dennis and Lavigne. 1975: Hespenheide

and Rubke, 1977), Nannocyrtopogon (Hespenheide. 1978), Ccrotainia

(Scarbrough. 1978), and Asilus and Proctacanthella (Dennis and Lavigne,

1975). As in the diet of A. puella, dipterous species formed the dominant

component (37%) of the diet of C. albipilosa (Scarbrough, 1978). In con-

trast, species of Hemiptera-Homoptera were dominant in the other species

of asilids, and accounted for over 40% of their diets (Hespenheide, 1978).

Mean size of all prey was 2.9 mm, with over 89% between 1 and 4 mm
(Table 1). Females were significantly larger (f < .001, Student's r- Test) than

males and took slightly larger prey (v = 3.03 9 9, 2.81 6 6\ P < .05), al-

though both sexes took prey in all class sizes. Predator-prey ratios for the

sexes were 2.23 and 2.13 for females and males, respectively. Between prey

orders, specimens of Isoptera were significantly larger (f < .001: Newman-
Keuls multiple range test) than all others, while Hymenoptera and Hemip-
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Table I. Prc> o^ AtoniosUi puclla in Maryland.

laxa
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lable 2. Comparison of major prey taxa during two 7 hour periods (700-1300 vs. 1400-

2000 h) of the day.

Dipteia
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prey were damaged, lost, or too numerous for identification. Each notation

of prey refers to a single record unless followed by a number in parentheses.

Also note that the month and year are recorded only once at the end of a

series for each prey taxon. All prey are adults except for Araneida.

ARANEIDA: Unidentified immature 21(3). VI. 77, 1. VII. 78. ISOPTERA:
Rhinotermitidae, Rcticulitemws flavipcs (Kollar) 19. 20(70). 28. VI. 78. PSO-

COPTERA: Caeciliidae, Caccilhis sp. 5. 23. VI. 77, 26. VI. 78; Ectopsocidae,

Ectopsocus sp. 5. 23. 24. VI. 78: Philotarsidae, Aaronella sp. 23.24.26.27. VI.

78, 1. VII. 78. THYSANOPTERA:Unidentified 22(2). VI. 77, 21(2). 22(4).

27. 30. VI. 78. HEMIPTERA-HOMOPTERA:Anthocoridae, Oris insidiosis

(Say) 30. VI. 77, 25. 27. 30. VI. 78, 1. VII. 78; Aphididae, unidentifed 3(5). 5(3).

2 1(2). 22(6). 30. VI. 77, 1. VII. 77, 17(4). 19(7).20(5).21( 15).22( 13).23( 13).25(9).

26(15).27(10).28(12).29(2).30(18).VI.78, 1( 12). VII. 78, Cicadellidae, Accra-

taiiullia saniiuinolcnta (Prov.) 3. VI. 77. 27. VI. 78, Agallia constncta Van D.

22(2). VI. 77, 20. 29. VI. 78, Amhlyselliis cnrtisii (Fitch) 30(2). VI. 77, 19.28(2).

VI. 78, Aphrodesjiavostriatus (Donovan) 24. VI. 77, 21. VI. 78, Doratnni sty-

Uita (Boh.) 5. 27. VI. 77, 26. VI. 78. tmpoasca fahae (Harris) 3(3). VI. 77, 19.

VI. 78, E. erii>cron DeLong 5(3). 26(4). VI. 78, Graminclla nigri-

frons (Forbes) 30(2). VI. 77, 27. 28. VI. 78, Luudus sayi (Fitch) 22(2). VI. 77,

23. VI. 78, Lacviccphcdus sylvcstris (Osborn and Ball) 21(3). VI. 77, 19(3).

22(2). 24(3). VI. 78, Oncopsis verticis (Say) 27(3). VI. 77, 2 1(2). VI. 78, l.VII.

78, Oricntus ishidac (Matsumura) 22(2). VI. 77, 21. 28. VI. 78, Oshonwllus

cUuiis Beamer 22. VI. 77, l.VII. 78, Paraphlcpsius inoratus (Say) 27. VI. 77,

l.VII. 77, 17.VI.78, /'/^////V7'/7/za//^v./7^/vwv;.v/^////.v (Van D.) 23(3). VI. 77, 25.27.

VI. 78, l.VII. 78, Polyamia ucedi (Van D.), 21. 22. VI. 77, l.VII. 77, 26. 27. VI.

78, ScaphoidciLs immistus (Say) 21(2). VI. 77, 25(3). 30(4). VI. 78, Scaphyto-

pius ucutiis (Say) 22(3). VI. 77, 17(2). 23(3). VI. 78, l.VII. 78, S. frontalis (Van

D.) 22(2). VI. 77, 21. 23. 24. 27(2). 30(2). VI. 78, Strcptanus cwnudans (Kirsch.)

22(2). VI. 77, 21(3). 22. VI. 78, 1(2). VII. 78, Typhlocybinae 3(3). VI. 77,

22. 23. 26(4). VI. 78, Typhlocyha cassiopcia Knull 22(2). VI. 77, 23. 24. 28(2). VI.

78, 7. putmani Knull 24(2). 25(2). 26. 28. 30. VI. 78, Xcstocephalus pidicariiis

Van D. 22. 25(2). 26. VI. 78; Cixiidae, Cixius sp. l.VII. 78; Coccoidea, un-

identified 21. VI. 78; Delphacidae, Stohaera tricarinata (Say) 25. VI. 78, Pis-

sonotus sp. 27. VI. 78, Dclphacodes lutideuta (Van D.) l.VII. 78; Miridae,

Megalocoleus moUiculus (Fallen) 5(2). 30. VI. 77, 21(2). 22(2). 23(5). 24(3).

26(3). VI. 78, 1(8). VII. 78, Plagiognatfws sp. 3. 21(2). VI. 77, 19(4). 20(3). 25(5).

26(6). 27(4). 28(4). 29. 30(3). VI. 78, Rcuteroscopus orantus (Reuter) 19(4).

20. 25(4). 27(3). 28. 30(2). VI. 78; Psyllidae, unidentified 20. VI. 78; Saldidae,

Suldida sp. 20. 24. VI. 78, l.VII. 78. COLEOPTERA:Unidentified 3. VI. 77,

17. 20. 21(3). 22(3). 23(2). 26(2). 28. 30. VI. 78, l.VII. 78; Anobiidae, Pctulium sp.

21. 24. VI. 78; Anthicidae, Anthivus sp. 5. VI. 77; Chrysomelidae, Chaetoc-

nema sp. 26.28. VI. 78; Hydrophilidae, Ccrcyon sp. 3. 27. 30. VI. 77; Lepto-

diridae, unidentified 23. VI. 78, l.VII. 78; Lyctidae, unidentified 21(2). VI. 78;
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Scolytidae, Hypothcncmus spp. 5(3). VI. 77. 19.2 1(2). 22(2). 23(9). 25. 26(2).

30(2). VI. 78: Staphylinidac. unidentified 30. VI. 77. 17. 21(2). 23. 25. 27. 28(2).

30. VI. 78. 1(2). VII. 78. STREPSIPTERA: Stylopidae. Pseudoxenos luguhris

(Pierce) 22. VI. 77, 27. 28. VI. 78, 1. VII. 78. DIPTERA: Unidentified 30.VI.77,

19. 20. 21(3). 27. 28(2). VI. 78, 1. VII. 78: Agromyzidae. Aiiromyza sp. 27(2).

28(2). V. 78, Ccrodontu dorscdis Loew 1 .3(8). 21(3). 30(4). VI.77, 19(2). 21(4).

27(4). 28(6). 29. 30(3). VI. 78. 1(2). VII. 78, C. {Pocmyzu) miiscinu (Meigen)

22(4). 24. 27. VI.77, 20(2). 25(4). VL78, Phytomyza sp. 21. VI. 77. 19(2). 21(2).

25(2). 26. 27(2). 28(6). 29. VI. 78: Anthomyiidae, Mumctopia occipitalis Mel. 3.

VI.77. 19. 21. 27. VI. 78: Anthomyzidae. unidentified 21. 27(2). 30. VI. 78: Asil-

idae, Apachckolas sp. 26. VI. 78: Cecidomyiidae, Anarctc sp. 2 1.22. 30. VI.

77. 20.22. 23. 25. VI. 78. Astcromyia sp. 3( 17). 30(4). VI. 77. 14(3). 21(5). 23(3).

25(10). 27(5). 28(3). 30(6). VI. 78. 1( 15). VII. 78, Contaria sp. 19. VI. 78, Dasi-

nciini sp. 25(4). VI. 78. Hypcrdiplosis sp. 17. 29. VI. 78, Lcstcnnia sp.

17. 19(2). 20. 21. 25(3). 30. VI. 78, Micromya sp. 22(3). VI. 77, 19(3). 22(3). 24(2).

25(9). 26. 27(3). VI. 78, 1(2). VII. 78, Neolasioptcni sp. 14. 19.21 .VI.78, 1(4).

VII. 78, Porricondyla sp. 24. VI. 77, 25(2). 27(2). VI. 78. 1. VII. 78, Procx.sti-

phora sp. 3. VI. 77, 24. VI. 78. RcssclicUa sp. 22. VI. 77, 27. 30. VI. 78, W'inncr-

tia sp. 21. 29. VI. 78: Ceratopogonidae. Atrichopoi^on Icvis (Coq.) 3. 27. VI.

77. 27(5). VI. 78, Culicoidcs paracusis (Goeldi) 3. VI. 77. 19. 25. 28. VI. 78, 1(2).

VII. 78, Dasyhcica sp. 1(2). VII. 78, Forcipomyia sp. 1(2). VII. 78: Chiro-

nomidae, Orthociadiinae, unidentified 3(2). VI. 77, 19(2). 23(3). 28. VI. 78, An-

atopyinia sp. 3. VI. 77, 20(2). 22(4). 30(4). VI. 78. Chinmomis sp. 14.20.21.25(6).

27. 28(2). VI. 78, 1(4). VII. 78, Tanytarsus sp. 21 .24. 26. VI. 78. 1. VII. 78: Chlo-

ropidae, CIdorops sp. 2 1(2). VI. 78, Conioscincda sp. 22. 23(4). 30. VI. 78,

Goniopsita catalpac (Mall.) 19. 22. 26. VI. 78, Oscinclla sp. 21. VI. 77,

22. 27. 28(4). VI. 78, 1(3). VII. 78. (). frit (L.) 21. VI. 78, O. carbonaria (L.)

19. 27(2). VI. 78, 1. VII. 78, Siphoncda ni^ripalpis (Mail.) 14. 28(3). VI. 78, 1.

VII. 78, Taumatomia histriata (Wlk.) 23(5). 24(2). VI. 78. 1. VII. 78. 7. i^lal^ra

(Mg.) 14(2). VI. 78, 1(2). VII. 78: Chyromyiidae, unidentified 1. VII. 78: Doli-

chopodidae, Chrysotus sp. 17. 20(3). 22. 23(2). 25(2). VI. 78. Gymnopterniis

dclvlis Loew 24. VI. 77, 27(2). 28. 29(2). 30(2). VI. 78, 1(2). VII. 78: Drosophili-

dae. Scaptomyza sp. 27. VI. 77, S. paUida (Zett.) 25. VI. 78, S. adiista (Lw.)

30. VI. 78. S. uhcclcri Hackman 22. 26. VI. 78: Empididae, Euhyhus purpit-

rcits Walker 22. 23. VI. 78: Ephydridae, Lcptopsylopa nigrimana (Will.) 30.

VI.77. 14. 20. 23. 25(3). VI. 78, 1(2). VII. 78: Heleomyzidae. unidentified 3.22(4).

VI.77. 21(3). 23. 27. 28. 29. VI. 78. 1. VII. 78: Lauxanidae, Honumcura phila-

dclphica (Macq.) 21 .22(2). 28. VI. 78, 1. VII. 78: Phoridae, unidentified 27. VI.

78. Astcromyia sp. 27. VI. 78. Dorniphora sp. 27. VI. 78, Mcgasilca sp. 3(2).

5. 2 1.22(4). 24(3). 30. VI. 77, 19.21(4). 22(2). 23(2). 24(3). 25(2). 26(3). 27(3). 28. 30(3).

VI.78. 1(9). VII. 78: Phytomyzidae. unidentified 24. VI. 77: Pipunculidae,

Chalarns sp. 22. 24. VI. 77, 19. 26. VI. 78. 1. VII. 78: Psychodidae. Psychoda

sp. 3(5). 22(6). 27. 30. VI. 77, 2 1(5). 23(4). 24(2). 25. 26(6). 27(5). 28(3). 30(3). VI. 78,
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1(6). VII. 78: Scatopsidae, Scatopsa sp. 21. 22. VI. 77, 19.20(3). 21(5). 24. 25(7).

27(12). 28(6). VI.78, 1(8). VI. 78, S.fuscipcs Meigen 14. 21(3). 25( 17). 26.27(10).

28(27). VI. 78, 1(17).VII.78; Sciaridae, Bmdysia sp. 3(4). 5. 21. 22(2). 27. 30(3).

VI. 77, 19(5). 20(2). 21(9). 22(2). 24(3). 26(3). 27(5). 28. 29. 30. VI. 78, 1(4). VII. 78,

Sciaria sp. 3(5). 5. 22. VI. 77, 1( 1 1).VII.77, 19(4).21.25.26.27(2).28( 10).VI.78;

Sepsidae, Sepsis sp. 3(3). 20.2 1.24(2). 27(2). 30. VI. 77, S. punctum (Fab.)

26.28(2). VI. 78: Simulidae, unidentified 3(3). 5. 21. 22(2). VI. 77, 17.21.26.30.

VI.78: Spheroceridae, Sphacrocera vaporarium Haliday 21. VI. 77: Syrphi-

dae, Palpadus sp. 30. VI. 78: Tephrididae, unidentified 24. VI. 77. 27. 30. VI.

78: Tipulidae, unidentified 11. VI. 77, 22. VI. 78. LEPIDOPTERA: Gelechi-

idae. Sitotroga ccratalla (Oliver) 21.22.23.25(3).26.VI.78: Tingidae, Tinea

sp. 1. VII. 77, Homoseta sp. 17. 24. VI. 78. HYMENOPTERA:Aphidiidae,

Praon sp. 21. VI. 77: Braconidae, Apluwrcta sp. 3(2).5.21(3).22.27(2).30.VI.

77, 19. 20.21. 23. 24. 25. 27. 28(3). 29.30. VI. 78, 1(2). VII. 78, A. pallipcs (Say)

3(5).5.21(5).22(3).30.VI.77, 17. 19.21(5). 22(3). 23. 24. 25. 26. 27(2). 28. 29. 30. VI.

78. 1(2). VII. 78, Aspilota spp. 3(2). 21. VI. 77, 20. 2 1.30. VI. 78. Chorchus sp.

21. VI. 77, 22(3). 26(2). 27. VI. 78, 1. VII. 78, Euphoriclla spp. 27(2). VI. 77, 1.

VII. 77, 23(2). 24(2). 26(2). 27(2). 29(2). 30(3). VI. 78, 1(4). VII. 78, SynalJis sp.

28. VI. 78: Ceraphronidae, Ccraphron sp. 27. VI. 77, 22. VI. 78, Lygoccriis sp.

21. VI. 77, 28(2). VI. 78: Cynipidae, Hexacola sp. 21. 27(2). 28. VI. 78: Diapri-

idae, Trichopria sp. 3. VI. 77, 19. 21. 22. VI. 78, 1. VII. 78: Encytridae, Oencyr-

tiis spp. 30. VI. 77, 1. VII. 77, 17. 19. 21(2). 24. 26. VI. 78: Eulophidae, Aphclinus

sp. 27. VI. 77, 1. VII. 77, 19. 20. 26. VI. 78: Eupelmidae, unidentified 21. VI. 78:

Eurytomidae. Eiirytoma sp. 2 1(2). 23. 24. 26. VI. 78: Formicidae, Formica sp.

(winged reproductives) 3(2). 30. VI. 77, 23. 30. VI. 78, Ponera pcnnsylvanica

Buckley 5(5). 27(4). VI. 77, 19. 21. VI. 78: Halictidae, unidentified 20. VI. 77, 21.

VI.78: Perilampidae, Perilampus sp. 27. VI. 77, 20. 21(3). 24. 25. 29. VI. 78:

Pteromalidae. unidentified 3. 22. VI. 77, 20. 2 1.29. VI. 78: Scelionidae, Gryon
sp. 27(3). VI. 78, Tc'lenomus sp. 26.VI.78, 1(3). VII. 78.
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